Mutational analysis of the liver, colon and kidney of Big Blue rats treated with 2-amino-3-methylimidazo[4,5-f]quinoline.
The heterocyclic aromatic amine (HAA) 2-amino-3-methylimidazo[4, 5-f]quinoline (IQ) induces intestinal tumours and hepatocellular carcinomas in rats, but no tumourigenic effects have been identified in the kidney. The tissue-specific mutagenicity of IQ was studied at the lacI locus in the liver, colon and kidney of Big Blue transgenic rats. At the highest dosing regime of IQ (20 mg/kg for 5 consecutive days) the mean mutant frequencies were significantly increased above background (P < 0.05) and were highest in the liver (12.9 +/- 6.2 x 10(-5)), followed by colon (7.4 +/- 1.4 x 10(-5)) and kidney (5.9 +/- 0.8 x 10(-5)). The mutational spectra from the livers of IQ-treated rats was statistically significantly different to that from the livers of control rats (P < 0.01). The lacI mutation spectra of the liver, colon and kidney from IQ-treated rats were similar. These were characterized by an increase in GC transversions in the liver and colon and an increase in the proportion of 1 bp G:C deletions in the liver and kidney. A single G deletion in the sequence 5'-CGGGA-3', characteristic of 2-amino-1-methyl-6-phenylimidazo[4,5-b]pyridine exposure, was detected in the liver and colon. A 2 bp GC deletion was identified at an identical position in the liver, colon and kidney. The colon was the only organ to contain two larger deletions of 13 and 33 bp. A preference was observed for base substitution mutations at guanine in the sequence 5'-CGC/T-3' and for 1 bp deletions at the guanine doublet in the sequence 5'-CGGA-3', especially in the liver and colon. Using the lacI gene as marker in the Big Blue rat model, the mutations identified in the IQ spectra have similarities to those identified for other HAAs studied in the same experimental system, but not to mutations identified in IQ-induced tumours.